Objectives: We evaluated age, menopause, Q-tip and urinary stress tests performed on an outpatient basis before the transobturator tape (TOT) procedure, preoperative Kegel exercises, and vaginal surgeries performed concomitantly with the TOT procedure for their impact on symptomatic relief and complications in patients undergoing the TOT procedure.
Introduction
Objectively reproducible involuntary urinary leakage is termed urinary incontinence (UI) which represents a hygienic and social problem [1] . The incidence of stress urinary incontinence (SUI) increases with age, affecting about 45% of women around the age of 60 years in Europe [2] . The pelvic floor dysfunction and neurological deficits become more prevalent in women with increasing average lifespan. Advanced age and menopause are known to be associated with an increased prevalence of cystocele, rectocele, cysto-rectocele or descensus uteri in association with pelvic floor weakness. Vaginal surgery due to pelvic organ prolapse is more common in the elderly. Vascular disorders of the central nervous system become more prevalent with the increasing age, leading to a neurological impairment. Urinary incontinence caused by neurological factors impairs the functional status of the patients. Therefore, SUI and mixed urinary incontinence (MUI) represent a significant health concern with a profound effect on the patients' quality of life [3, 4] . On the other hand, UI is not considered as a part in the natural course of senescence or menopause [5] .
True SUI is an involuntary urine leakage as a result of increased intravesical pressure exceeding urethral pressure in the absence of detrusor contraction as measured by urodynamic studies. It is a result of hypermobility of the vesicourethral segment caused by pelvic floor weakness [6] . Other risk factors for SUI include sex, parity, race, menopause, smoking, constipation, obesity and previous history of gynecological surgery [7] . Pregnancy, childbirth, obesity and collagen abnormalities are known to predispose to SUI [8] . The diagnosis of SUI is based on the patient's history, complaints and urinary stress tests. A urinary stress test and Q-tip test demonstrating urethral hypermobility are adjunctive tests used to diagnose SUI. Utility of urodynamic assessments has become debatable for this aim [9] . The patients can be given pelvic muscle exercises (Kegel exercises) as the first-line treatment for SUI. Conservative therapies such as pelvic floor electrical stimulation, biofeedback and mechanical devices (pessary) are also employed [10] . However, most patients either fail to use or do not benefit from conservative therapies, in which case various surgical treatment options might be attempted. Introduction of a minimally invasive midurethral sling procedure has changed the selection criteria for surgery and this made anti-incontinence surgery a more frequently performed procedure [11] . The American Association of Urology reviewed long-term outcomes and reported retropubic suspension and midurethral sling procedure to be effective interventions in the surgical management of SUI [12] . However, traditional colposuspension surgery and vaginal sling procedure have increasingly lost their reputation due to high morbidity and a low overall success rate associated with these procedures. In the last decade, midurethral synthetic sling procedures such as the transobturator tape (TOT) procedure have become the most commonly performed surgical method [13] .
Aim of the study
In this study, we evaluated age, menopause, Q-tip and urinary stress tests performed on an outpatient basis before the TOT procedure, preoperative Kegel exercises, and vaginal surgeries performed concomitantly with the TOT procedure for their impact on symptomatic relief and complications in patients undergoing the TOT procedure for SUI.
Material and methods
In this study, we retrospectively reviewed the medical records of 53 women, who underwent the TOT procedure for SUI in the Department of Obstetrics and Gynecology in Bucak State Hospital, Burdur, between January 2009 and November 2012. Medical data including age, parity, menopausal status, concomitant vaginal surgery, complications, whether or not preoperative Kegel exercises were administered and urinary (cough) stress test and Q-tip test were performed, were retrieved from the patient charts and hospital records.
Patients, who were suffering from urine leakage for the last 3 months with activities that increase intra-abdominal pressure (i.e. coughing, sneezing, and weight lifting), and who seek treatment for these complaints, were included in this study. Patients with a neurological disorder that would affect the bladder function, patients with mixed or urge incontinence or those with hyperactive bladder symptoms, patients with a history of previous surgery for SUI, patients who suffer from urine leakage in the absence of an increase in intra-abdominal pressure or while standing, patients with nocturia (≥ 2 times per night) and those with limited mobilization and those undergoing pelvic radiotherapy, patients receiving those medications (i.e. calcium channel blockers, benzodiazepines, diuretics) that could cause urinary incontinence as mentioned in the package insert, patients with alcohol/ substance dependence, patients with urinary tract infections or those with obstructive or functional disorder of the urinary tract were excluded from the study. For statistical purposes, patients were divided into two groups as those below 50 years (< 50) and those at or above 50 years (≥ 50) of age. Patients were considered menopausal in the absence of menstrual flow for 6 months.
The patients were asked the following questions to establish the diagnosis of SUI as recommended by the Association of Women's Health, Obstetric and Neonatal Nurses (AWHONN): i) Do you ever leak urine/water when you don't want to?; ii) Do you ever leak urine/water when you cough, laugh, or exercise?; iii) Do you ever use pads, tissue, or cloth in your underwear to catch urine? [14] . Patients who positively responded to these questions subsequently underwent gynecological examination. Twentyseven patients were subjected to a urinary stress (cough) test during which they were asked to cough after filling the bladder with 200-300cc fluid. The test was considered positive upon observing fluid release. The patients then underwent a Q-tip test to detect urethral hypermobility. Urethral hypermobility was considered to be present when the straining angle exceeded 30°. The diagnosis of SUI was established when both tests were found to be positive and patients with positive test results were grouped as patients with positive preoperative tests.
Twenty-seven out of 53 patients were given Kegel exercises for 12 to 18 months before the operation. Twenty-seven patients were given pelvic floor muscle training and encouraged to perform 8 to 12 sets of contractions per day for three or four times a week, maintaining each contraction for 6-8 seconds as recommended by HaySmith et al. [15] .
Twenty-six patients were not given Kegel exercises or any other means of conservative therapy. These 26 patients also did not undergo a preoperative urinary stress (cough) test or Q-tip test.
All patients provided written informed consent prior to the operation. Patients were administered preoperative antibiotic prophylaxis with 1 g Cefazolin. Foley urinary catheters were removed at 24 hours postoperatively.
Delorme's inside-out surgical technique was employed [16] . Macroporous monofilament polypropylene mesh was used in transobturator sling procedures.
Tab. II. The association of the patient age and menopause status with the success rate and complication rate of the TOT procedure After removal of the urinary catheters, the patients were followed in the regular ward until the patient had spontaneous urination. The patients were asked the same questions as in the preoperative assessment and were subjectively evaluated if the operation relieved their complaints. Same questions as recommended by AWHONN [14] were re-administered on Day 7 and Day 30 in order to evaluate the persistence of SUI. The operation was considered successful if the patient remained "dry" and responded negatively to the questions before the discharge, on Days 7 and 30 as compared to positive responses before the procedure. Operation failure was considered if the patient did not report total dryness and responded "yes" to any of the above-mentioned questions.
Statistical analysis
The data were analyzed using SPSS 19.0 statistical software package. Descriptive statistics included mean, standard deviation, and percentage to indicate the distribution of data. All variables that are considered to have affected success and complications were analyzed by Pearson's χ 2 test and Fisher's exact test. P < 0.05 was considered statistically significant.
Results
Analysis of the demographic data revealed a mean age of 43.3 ±10.9 years and 50% (n = 27) of the patients were above 50 years of age. Of the patients, 37.7% (n = 20) were menopausal. For the whole group of patients, the success rate of the TOT procedure was 86.8% and the complication rate was 7.5%. Twenty patients (37.7%) underwent perineoplasty or other surgeries for cystocele or cysto-rectocele concomitantly with the TOT procedure. Of the patients, 52.8% (n = 28) underwent a preoperative stress test and Q-tip test, and 52.8% (n = 28) were given Kegel exercises before the operation (Tab. I).
We evaluated the success rate and complication rate of the TOT procedure in relation with the patient age and no significant difference was observed between patients below and at or above 50 years of age (p = 1.00 and p = 0.351, respectively) (Tab. II). Although there was a tendency for menopausal women to have a higher success rate (93.3% vs. 75%), this did not reach statistical significance (p = 0.09) (Tab. III). Performing preoperative clinical tests did not significantly influence the success rate as well as the complication rate (p = 0.694) (Tab. IV). Likewise, Kegel exercises did not significantly influence the success rate and complication rate (p = 0.694) (Tab. III).
Vaginal surgeries performed concomitantly with the TOT procedure did not significantly influence the complication rate (p = 0.454) (Tab. IV). Addition of perineoplasty or other procedures for rectocele and cysto-rectocele did not significantly influence the success rate (p = 0.443, p = 0.227, p = 0.588, respectively) (Tab. IV).
Discussion
Midurethral slings have become increasingly popular compared to other surgical methods in the treatment of SUI. There are many different procedures for retropubic sling placement [17] . During this procedure, passage of the trocar through the retropubic space may lead to complications such as bladder perforation, vessel injury and bowel injury. The TOT procedure, which is based on mesh placement through the transobturator canal and which is thought to offer an easy-to-perform procedure with a lower complication rate, was first introduced in 2001. In DeLorme's method, trocar is inserted through a 1-2 cm wide skin incision during mesh placement using an outside-in approach. Vaginal mucosa is then dissected off the urethra and bladder neck from both sides and the mesh is placed tension-free in transverse position [16] . de Leval later described the inside-out approach which involves trocar insertion out through the incision [18] .
The aim of the TOT procedure is to alleviate all symptoms of SUI and to improve the patient's quality of life. Thus, factors affecting the success rate and the complication rate have been extensively evaluated in numerous studies [13, 19] . Various parameters are available to evaluate the outcomes of the treatment. An objective cure of SUI is defined as the absence of incontinence in the cough stress test [19] . Incontinence screening questions of the AWHONN assess the patient for the presence of SUI in her daily life [14] . This assessment tool also allows the surgeon to evaluate the treatment success by the administration of this questionnaire before and after the surgery. Delorme reported 98% cure rate with the TOT procedure [16] . Costa et al. reported a cure rate of 80.5% in a series of 183 patients [20] . The success with the TOT procedure ranges between 51% and 95% [21] . In our study, treatment success was achieved in 46 out of 53 patients (86.8%) on assessments performed before the discharge and at days 7 and 30, postoperatively, and the patients reported total relief of symptoms of SUI. This success rate is in conformity with those reported in the literature [13, 20, 21] .
Previous studies have shown that the TOT procedure might be associated with some complications such as prolonged bleeding, surgical site infection, re-operation due to mesh erosion and leg/groin pain [8, 13] . In our study, complications occurred in 4 patients, 2 (3.8%) of which sustained bladder trauma and the other 2 (3.8%) had leg pain. Similar to our study, Taweel et al. employed Delorme's procedure and evaluated 52 patients. None of the patients have sustained bladder trauma or had leg pain [22] . Dursun et al. employed the same methods and did not observe bladder trauma or leg pain [13] . We think that high rates of bladder trauma and leg pain observed in our study could be explained by the limited surgical practice.
In our study, treatment success and complication rate were not affected by menopause (p = 0.627 and p = 0.090, respectively). Dursun et al. found the TOT procedure to be more effective in premenopausal women [13] . There are considerably limited studies in the literature addressing the influence of menopause on the outcomes of the TOT procedure. Rechberger et al. reported that the menopausal status unfavorably affects the outcomes of the TOT procedure [23] . A small number of patients in our study is thought to have prevented the net effect of menopausal status on the outcomes after the TOT procedure to become apparent. There are reports indicating that advanced age could negatively affect the success rate of the TOT procedure [23, 24] . In contrast, de Toledo et al. reported that patient age did not affect the outcomes of the TOT procedure [24] . In our study, we did not find any difference between patients below and at or above 50 years of age in terms of treatment success and complication rates, a finding which is in conformity with that in the study by de Toledo et al. (p = 0.351 and p = 1.000, respectively).
Patient's history and voiding history are sufficient to establish the diagnosis of SUI. This also excludes nonstress reasons of urinary incontinence. Urodynamic testing is recommended in patients with urine leakage in the absence of increase in intra-abdominal pressure or at standing position, in patients with a history of nocturia (≥ 2 times per night) or to evaluate patients for urge incontinence, overflow incontinence, intrinsic sphincter insufficiency or increased urine production [9] . There is no evidence indicating that preoperative urodynamic testing is associated with better treatment outcomes in patients with uncomplicated SUI [9] . Valsalva leak point pressure used in urodynamic studies was shown not to be associated with the operation success [25] . In the United States, urodynamic testing is not recommended in addition to the urinary stress test and Q-tip test which are performed on an outpatient basis in patients with uncomplicated SUI. Urodynamic testing has been shown to increase the treatment costs in return for no significant improvement in the treatment outcomes [26] . Recently, in 2013, Lemack et al. indicated that urodynamic testing has failed to demonstrate incontinence in 1 of 8 patients who were scheduled for surgery with the diagnosis of SUI [27] . We did not perform urodynamic testing in our study. However, 28 patients on an outpatient basis underwent a preoperative urinary (cough) stress test and Q-tip test to evaluate urethral hypermobility. In our study, none of these tests performed preoperatively in an outpatient setting were significantly associated with treatment success (p = 0.694).
There are various considerations on the influence of urethral hypermobility on the treatment outcomes after the TOT procedure. In previous studies, outcomes after the TOT procedure are influenced by the increased mobility of the proximal urethra [25] [26] [27] . Paick et al. evaluated 159 patients and similar to our study, urethral hypermobility was not found to be a significant factor affecting the treatment outcomes of the TOT procedure [28] . This suggests that the TOT procedure is effective not only in patients with urethral hypermobility but also in those with intrinsic sphincter insufficiency. None of our patients had intrinsic sphincter insufficiency; however, although we did not perform urodynamic testing, some patients might have intrinsic sphincter insufficiency and might benefit from the operation. Systematic reviews in the literature indicated that pelvic muscle exercises such as Kegel exercises have decreased the number of urination compared to controls and also improved the symptoms of SUI [29] . However, SUI is unlikely to be cured by Kegel exercises. Nevertheless, pelvic muscle exercises performed for at least 3 months may be beneficial in patients with SUI between 40-60 years of age although this benefit may vary depending on the population and the methods used [9] . Despite the assumption that strengthening pelvic floor muscles lying across the bottom of the pelvis as a hammock might positively influence the treatment outcomes after the TOT procedure, the success rate in patients performing preoperative Kegel exercises was not found to be significantly higher in our study (p = 0.694). The number of studies evaluating the influence of preoperative Kegel exercises on the success rate of the TOT procedure is limited. Studies on a large series of patients are needed to suggest Kegel exercises as a substitute for the operation in elderly patients with a high surgical risk and advanced age or to confirm the effectiveness of Kegel exercises until the time of surgery [29] .
Richter et al. reported that other surgeries performed concomitantly with the TOT procedure decreased subjective success after the operation [26] . In contrast, Chai et al. reported in a study in 2012 that concomitant surgery did not increase the complication rate. Furthermore, they reported that cystocele or rectocele repair, or perineoplasty performed concomitantly with transobturator or midurethral sling procedures did not reduce the success rate of anti-incontinence surgery and that the surgeons should be encouraged to perform concomitant vaginal surgeries [30] . In our study, 4 patients underwent cystocele repair, 7 -rectocele repair and 9 -perineoplasty concomitantly with the TOT procedure. None of these patients developed complications. We also evaluated the individual influence of each type of concomitant surgery on the treatment success of the TOT procedure and none of these surgeries appeared to have a significant effect on the treatment outcome (p = 0.443, p = 0.227, p = 0.588, respectively).
Conclusions
The TOT procedure brings about high success and low complication rates. Age, menopausal status, preoperative Kegel exercises, preoperative clinical tests (Q-tip test and urinary stress test) and concomitant surgery did not alter the complication and success rates. Prospective, randomized, controlled studies on a larger number of patients are needed to clearly identify the factors that would raise the success rate and reduce the complication rate.
